Azo dyes decolorization by bacteria originated from textile wastewater by Mohammed, Bakhtiyar Ahmed
AZO DYES DECOLORIZATION BY BACTERIA ORIGINATED FROM 
TEXTILE WASTEWATER 
 
 
BAKHTIYAR AHMED MOHAMMED 
 
 
 
 
 
A dissertation submitted in partial fulfillment of the requirement for the  
award of the degree of Master of Science (Biotechnology) 
 
 
 
 
 
Faculty of Biosciences and Bioengineering  
Universiti Teknologi Malaysia 
 
 
 
 
 
JANUARY  2013 
 
 
 iii
 
 
 
 
 
 
 
 
 
 
 
 
To my beloved mother Tuba Husssain,  
my beloved wife Dlxwaz Mohammed and all my loved ones 
 
 
 
 
 
 
 
 
 iv
 
 
 
 
ACKNOWLEGEMENT 
 
First of all, I would like to thanks Allah, for giving me the strength, patience 
and health to go through all obstacles in order to complete this research. 
With a deep sense of gratitude, I wish to express my sincere thanks to my 
supervisor, Dr. Chong Chun Shiong who has been helpful and offered invaluable 
assistance, advice, guidance and high level inspirations for me in completing this 
research. Special thanks to PhD students who always been there to help me and 
without their assistance this project would not have been successful.   
My greatest appreciation goes to my beloved mother, Tuba Hussian Ali and 
my brother, Dara Ahmed, who have raised me with their greatest love to be the 
person I am today. You have been with me all the times including the difficult times. 
And also, I would like to thank my beloved wife, Dlxwaz for supporting me 
spiritually throughout my studies. My special appreciation extends to my beloved 
brothers and sisters. Thanks for everything. 
 
 
Last but not the least, I wish to express my deepest appreciation and gratitude 
to all my friends, for their great contribution, responsiveness and valuable 
information.  
 
 v
 
ABSTRACT 
This study investigated the ability of previously isolated bacteria Escherichia 
sp., Acinetobacter sp., Enterobacter sp. and Klebsiella sp. in decolorizing Acid 
Orange 7 and Reactive Black 5. Screening results indicated the decolorization of 
Acid Orange 7 under facultative anaerobic condition was faster in comparison to 
Reactive Black 5. No decolorization of Acid Orange 7 and Reactive Black 5 was 
observed under aerobic conditions in the tested strains. Due to the reason that two of 
the strains (Klebsiella sp. and Escherichia sp.) were more potent decolorizers and 
these strains were able to remove Acid Orange 7 faster than Reactive Black 5, they 
were selected for further characterization on decolorization of Acid Orange 7. The 
effects of temperature, pH and concentration of nitrogen (NH4)2SO4 on Acid Orange 
7 decolorization were studied. For both of the strains, the optimum pH, temperature 
and (NH4)2SO4 concentration were found to be at pH7, 37°C and 0.5g/L respectively. 
At pH 7, 93% and 75% of Acid Orange 7 was decolorized by Klebsiella sp. and 
Escherichia sp., respectively. No decolorization was detected at pH 4 or 10. At 
optimum temperature (37°C), Klebsiella sp. and Escherichia sp. were found to be 
able to decolorize 84% and 68% of Acid Orange 7, respectively. The decolorization 
percentage was detected to be highest in both strains (Klebsiella sp., 83% and 
Escherichia sp., 68%) when the cells were incubated in medium contained 0.5g/l of 
(NH4)2SO4. Inducibility studies indicated Acid Orange 7 did not show an inducing 
effect on decolorization in Klebsiella sp. However, Acid Orange 7 was found to have 
a positive inducing effect on decolourization in Esherichia sp.  It was observed that 
the Esherichia sp., which was pre-exposed to Acid Orange 7 displayed a higher 
percentage of decolorization compared with non pre-exposed cells.  
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ABSTRAK 
Kajian ini menyiasat kebolehan bakteria yang telah dipencilkan sebelum ini 
iaitu Escherichia sp., Acinetobacter sp. , Enterobacter sp., dan Klebsiella sp., dalam 
penyahwarnaan ‘Acid Orange 7’ dan ‘Reactive Black 5’. Keputusan penyaringan 
menunjukkan penyahwarnaan oleh ‘Acid Orange 7 dengan kaedah anaerob fakultatif 
lebih cepat berbanding ‘Reactive Black 5’. Tiada penyahwarnaan berlaku  oleh stren 
tersebut dalam ‘Acid Orange 7’ dan ‘Reactive Black 5’ dengan keadaan aerobik. 
Berdasarkan keputusan di mana dua strain (Klebsiella sp. dan Escherichia sp.) 
penyahwarnaannya lebih kuat dan strain ini berupaya untuk menyahwarna ‘Acid 
Orange 7’lebih cepat  berbanding dengan ‘Reactive Black 5’, strain ini telah dipilih 
untuk pencirian seterusnya dalam penyahwarnaan ‘Acid Orange 7’. Kesan suhu, pH 
dan kepekatan nitrogen (NH4)2SO4 ke atas penyahwarnaan ‘Acid Orange 7’ juga 
telah dikaji. Untuk kedua-dua strain, masing-masing menunjukkan pH yang 
optimum, suhu and kepekatan nitrogen (NH4)2SO4 menunjukkan ialah 7, 37⁰C dan 
0.5 g/l. Pada pH 7,sebanyak 93% dan 75% ‘Acid Orange 7’ telah dinyahwarna oleh 
Klebsiella sp. dan Escherichia sp. Tiada penyahwarnaan berlaku pada pH 4 atau pH 
10. Pada suhu yang optimum (37⁰C), Klebsiella sp. dan Escherichia sp. masing-
masing menunjukkan penyahwarnaan sebanyak 84% dan 68% oleh ‘Acid Orange 7’. 
Peratusan penyahwarnaan paling tinggi telah dikesan dari  (Klebsiella sp., 83% dan 
Escherichia sp., 68%) apabila sel tersebut diinkubasi didalam medium yang 
mengandungi 0.5 g/l (NH4)2SO4. Kajian pendorongan menunjukkan ‘Acid Orange 7’ 
tidak bertindak balas atas kesan dorongan dalam penyahwarnaan oleh Klebsiella sp. 
Walau bagaimanapun, ‘Acid Orange 7’ telah menunjukkan kesan dorongan yang 
positif dalam penyahwarnaan yang dilakukan oleh Escherichia sp. Escherichia 
sp.yang terdedah kepada ‘Acid Orange 7’ menunjukkan peratusan yang lebih tinggi 
berbanding sel yang tidak terdedah. 
